Deletion of the DNA/RNA-binding protein MSY2 leads to post-meiotic arrest.
Y-box proteins are a well-characterized family of nucleic acid binding proteins that are expressed from bacteria to human. This review will focus on MSY2, a member of the Y-box gene family that is exclusively expressed in male and female germ cells. MSY2 is the mouse ortholog of FRGY2, the Xenopus germ cell-specific protein and the human germ cell protein, Contrin. MSY2 functions as a co-activator of transcription in male germ cells and plays an important role in the translational repression and storage of both paternal and maternal mRNAs in spermatocytes, spermatids and oocytes. Following gene targeting, matings of heterozygotes produce a normal Mendelian ratio with equal numbers of phenotypically normal males and females. However, males and females lacking Msy2 are infertile. In Msy2-null males, spermatogenesis is disrupted in post-meiotic germ cells with many misshapen and multinucleated spermatids. No spermatozoa are found in the epididymis. The germ cell specificity and the critical functions played by this multifunctional DNA- and RNA-binding protein during spermatogenesis make Contrin, the human ortholog of MSY2, an attractive and novel target for male contraception.